Arginase as one of the inhibitory principles in the density-dependent as well as plasma membrane-mediated inhibition of liver cell growth in vitro.
Liver cells isolated from the adult rat livers under mild conditions were preincubated for 1 day with Williams medium E (WE) containing serum, dexamethasone and insulin, and then the cells (monolayered) were incubated for 2-3 days with WE (1 ml) containing only insulin to measure DNA synthesis and/or mitosis. DNA synthesis of cultured liver cells was dependent on cell densities within a region from 0.1 X 10(6) to 1.0 X 10(6) nuclei/dish (Falcon, diameter 35 mm). The addition of EGF from the beginning of preincubation stimulated DNA synthesis (or replication) as well as cell proliferation in vitro, but the density-dependent inhibition of DNA synthesis was observed similarly in the presence of EGF. In contrast to the low and high density cultures, DNA synthesis in the intermediary density cultures was enhanced by enlarging the medium volume or by adding ornithine (arginase inhibitor). DNA synthesis in low density cultures was inhibited by liver plasma membranes in a concentration-dependent fashion. The inhibition of DNA synthesis by liver plasma membranes in low concentrations (less than 30 micrograms protein/ml) was reduced by adding either extra arginine or ornithine. DNA synthesis of cultured liver cells (low density) was inhibited by replacing arginine in WE with equimolar ornithine and urea or by adding a commercial arginase (bovine liver). These, together with earlier findings indicating the presence of arginase in liver plasma membranes (outer leaflet), seem to support the idea that arginase may be involved in density-dependent as well as plasma membrane-mediated inhibition of DNA synthesis of cultured liver cells. However, this does not exclude possible involvement of other inhibitory principle(s), such as direct cell-to-cell or cell-to-plasma membrane interactions, especially in higher cell densities or larger plasma membrane concentrations.